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Fig. 1 The number of recorded fish species in fishing monitoring (a) and its species accumulation curve (b)
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Tab.1 Proportion of number and weight of each speciesin fishing survey

YyFh hrT 4 AL/ % /%
species scientific name proportion of number proportion of weight
i A 5 Coilia brachygnathus 20.85 3.46
2 Fity Jinhr 85 Cirrhhina mrigala 12.80 6.74
ik (G Chanodichthys dabryi 7.47 3.31
AR Xenocypris argentea 7.27 3.30
A Culter alburnus 7.08 6.16
fiff Hypophthal michthys molitrix 5.72 11.32
LyR AN | Ancherythroculter nigrocauda 5.53 2.59
kil Coreius heterodon 4.95 2.98
i Silurus asotus 4.36 5.51
5 Megal obrama skolkovii 4.07 1.01
MR i Leiocassis crassilabris 3.01 1.58
KWy fifi Leiocassis longirostris 2.42 2.54
gl Ctenopharyngodon idellus 1.84 14.60
Equg Chanodichthys mongolicus 1.84 1.71
i Aristichthys nobilis 1.75 19.11
il Cyprinus carpio 1.36 6.57
FLIG it Pelteobagrus vachellii 1.36 0.51
iy Parabramis pekinensis 1.07 1.15
K e fify Saurogobio dumerili 0.97 0.60
K1 i Silurus meridionalis 0.58 0.29
e it Pelteobagrus nitidus 0.58 0.13
il Carassius auratus 0.48 0.14
LK) Pseudolaubuca sinensis 0.48 0.20
i Siniperca chuatsi 0.39 0.15
i Elopichthys bambusa 0.29 0.40
EAADS | Culter oxycephaloides 0.29 0.26
H Mylopharyngodon piceus 0.29 2.54
ALt 0.19 0.78
B Siniperca scherzeri 0.10 0.03
% HIR Squaliobarbus curriculus 0.10 0.23
fig Cirrhinus molitorella 0.10 0.04
s iy Saurogobio dabryi 0.10 0.00
0L 85 Pseudobrama simoni 0.10 0.00
1 3k fijj Megal obrama amblycephala 0.10 0.01
J]#5% Coilia ectenes 0.10 0.05
100
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Tab. 2 Therelativerichness of each speciesin eDNA monitoring
H # YyFh SR R AHR 2 B %
order family species annotation relative richness
Cypriniformes Xenocyprididae Ctenopharyngodon idella AT * 4791
Cypriniformes Xenocyprididae Xenocypris argentea R f * 15.94
Cypriniformes Xenocyprididae Hypophthal michthys molitrix fite* 6.72
Cypriniformes Xenocyprididae Ancherythroculter nigrocauda SRR &1 fi > 6.32
unclassified Actinopteri Sphyraenidae Sphyraena acutipinnis REERE, 7R 2.33
Osteoglossiformes Mormyridae Petrocephalus simus Ak fa, el 1.92
Siluriformes Siluridae Silurus meridionalis K fil* 1.80
Cypriniformes Xenocyprididae Hypophthal michthys nobilis fi * 1.76
Pleuronectiformes Cynoglossidae Symphurus thermophilus BT L B, 5 ER 1.59
Siluriformes Bagridae Leiocassis longirostris Ky fifs* 1.57
Cypriniformes Xenocyprididae Squaliobarbus curriculus % HIR fi 1.43
Cypriniformes Cyprinidae Cyprinus carpio il * 0.97
Cypriniformes Cyprinidae Cirrhinus mrigala 7 B JIn i g+ 0.82
Stomiiformes Diplophidae Triplophos hemingi =g, BOLAEE 0.73
Gobiiformes Gobiidae Eviota zonura SRATHLIE G, 0 R R 0.59
Cypriniformes Xenocyprididae Mylopharyngodon piceus ik 0.52
Gobiesociformes Gobiesocidae Lepadichthys frenatus e P AL, MRS AR 0.49
Siluriformes Bagridae Pseudobagrus albomarginatus SPUEN =& 0.42
Comntomes el Mmoo
Aulopiformes Paralepididae Lestidium prolixum KR o e, fip b e R 0.38
Uranoscopiformes Pinguipedidae Parapercis flavipinna g, IR R 0.36
Siluriformes Siluridae Silurus asotus fif 0.31
Cypriniformes Gobionidae Coreius heterodon i) g * 0.26
Pempheriformes Glaucosomatidae Glaucosoma buergeri i, R 0.26
Perciformes Nototheniidae Patagonotothen tessellata VIR SR, R fa Rl 0.24
Perciformes Zoarcidae Pachycara sp. MOP110593 AR, 4 EE 0.24
Labriformes Labridae Thalassoma |utescens Mo B £, RSk Rk 0.23
Cypriniformes Xenocyprididae Parabramis pekinensis fiff; * 0.23
Cypriniformes Xenocyprididae Culter alburnus S I fop = 0.20
Cypriniformes Xenocyprididae Culter oxycephaloides AL 3K fify * 0.19
Siluriformes Loricariidae Schizolecis guntheri XIREC ALY, PR 0.19
Clupeiformes Engraulidae Coilia brachygnathus A 0.16
Cypriniformes Xenocyprididae Chanodichthys mongolicus Sty iy * 0.14
Cypriniformes Catostomidae Carpiodes carpio sy A, WO R 0.13
Siluriformes Aspredinidae Pterobunocephal us depressus Fefil, PeikaiRE 0.11
Cypriniformes Xenocyprididae Elopichthys bambusa i+ 0.11
Cypriniformes Xenocyprididae Pseudolaubuca sinensis Pl * 0.10
Acipenseriformes Acipenseridae Acipenser baerii PEA R, ER 0.09
Gobiiformes Gobiidae Gobiosoma bosc TG AR g A, oF g fa R 0.08
Gobiiformes Gobiidae Odontamblyopus rubicundus ST AR ZF UF B £ * 0.08
Syngnathiformes Callionymidae Repomucenus filamentosus R, R 0.08
Cypriniformes Danionidae Opsarius barna CL AR AR, S R 0.07
Cypriniformes Gobionidae Sgualidus argentatus f filg 0.07
Cypriniformes Cyprinidae g;g?ﬁ;)shzr;?fé;al\g;?g gltj\l;zna il (kA Sk 5, 0.06
Perciformes Psychrolutidae Cottunculus microps F b BeoRt A 1, Bt AC k) 0.06
Siluriformes Bagridae Pseudobagrus brevicorpus SRS, BERL 0.06

(f§%E to be continued)
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(8% 2 Tab. 2 continued)

H B Yy hSC T R AHXS %
order family species annotation relative richness
Siluriformes Loricariidae Harttia loricariformis NG R A, SR 0.06
Aulopiformes Synodontidae Synodus sp. 1 BOLD-2019 Yokl fa g, Mk ap 0.06
Perciformes Zoarcidae Zoarces gillii AR, g R 0.06
Siluriformes Bagridae Tachysurus nitidus I A x 0.06
Chaetodontiformes Chaetodontidae Heniochus singularius VU Ty R £, W £ R 0.05
Cyprinodontiformes Poeciliidae Gambusia affinis 1 I £ * 0.05
Cypriniformes Gastromyzontidae Pseudogastromyzon fasciatus FOLIE R dfk, Y O Sk AR 0.04
Cypriniformes Leuciscidae Tribolodon sachalinensis B =S, B 0.04
Cypriniformes Xenocyprididae Pseudobrama simoni AL i * 0.04
Holocentriformes Holocentridae Myripristis jacobus AR eh 4, BB 0.04
Lampriformes Regalecidae Regalecus glesne B, Bkl 0.04
Pleuronectiformes Pleuronectidae Pleuronichthys cornutus AR R 0.04
Syngnathiformes Mullidae Upeneus sul phureus AT AR 0.04
Characiformes Bryconidae Brycon chagrensis B g Thm e, ki i R 0.03
Characiformes Serrasalmidae Serrasalmus elongatus KBS RREHE, 55 B, 0.03
Clupeiformes Clupeidae Potamothrissa acutirostris RW b, SR 0.03
Scombriformes Stromateidae Peprilus triacanthus =HMREE G, BRRL 0.03
Siluriformes Loricariidae Peckoltia simulata Wi bsE, WSk 0.03
Carangiformes Carangidae Elagatis sp. BOLD:AAB3730 ZikkfiifE, B 0.02
Characiformes Characidae Deuterodon langei 2% EC R Nt g fE R 0.02
Cypriniformes Danionidae Rasbora myersi R fa, BEA 0.02
Cypriniformes Xenocyprididae Hemiculter bleekeri D& * 0.02
Cyprinodontiformes Poeciliidae Xiphophorus birchmanni SR, LR 0.02
Gobiiformes Gobiidae Rhinogobius similis HWUR R fa, R R AR 0.02
Pempheriformes Pempheridae Pempheris sp. LIDMA2395-15 Mg g, PAEEMRL 0.02
Perciformes Zoarcidae Lycodes diapterus SRR, SRR 0.02
Siluriformes Plotosidae Cnidoglanis macrocephalus Fk SRR G R, 68 LR 0.02
Scatophagiformes Scatophagidae Scatophagus argus Sk, Ak 0.02
Blenniiformes Tripterygiidae Enneanectes reticulatus MLk AU, = B8 U AL 0.02
Centrarchiformes Centrarchidae Enneacanthus gloriosus WA JUBEH e, K PE £ R 0.02
Clupeiformes Clupeidae Gonialosa manmina AR 2 ik fifk iR 0.02
Cypriniformes Gobionidae Saurogobio dabryi i iy 0.02
Cypriniformes Nemacheilidae Tuberoschistura baenzigeri T IR R 4R 0k, A% B0 B 0.02
Cyprinodontiformes Goodeidae Goodea atripinnis PREEA I, R 0.02
Cyprinodontiformes ~ Rivulidae Nematol ebias whitei TR ECER /N, TR AL 0.02
Gobiiformes Gobiidae Amblyeleotris marquesas Gl TR, R R £ A 0.02
Gobiiformes Gobiidae Bathygobius geminatus VRUF Rt )E, UFEaRl 0.02
Lutjaniformes Lutjanidae Pterocaesio digramma WU % 18 At 00, Af 6 ok 0.02
Perciformes Percidae Percina gymnocephala BRI, iRk 0.02
Perciformes Serranidae Rypticus subbifrenatus Bro e ff, figRk 0.02
Siluriformes Amblycipitidae Amblyceps mangois B A, Ak EER 0.02
Siluriformes Chacidae Chaca bankanensis e R Mt % R 0.02
Spariformes Lethrinidae Lethrinus crocineus EIEE PR R, AR R 0.02

T8 JHE SR B YR D D S A7 98 2 45 R BT i A 9 P b

Note: The species labeled with asterisk * was recorded in the historical traditional fishing survey.
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Environmental DNA metabarcoding utilization efficiency in monitor-
ing large river fish species composition: a case study in the Wuhan
transect of the Yangtze River

YANG Haile, WU Jinming, ZHANG Hui, DU Hao, LI Junyi, WANG Chengyou, SHEN Li, LIU Zhigang, WEI
Qiwei

Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs; Yangtze River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China

Abstract: Large rivers are the key regions of aquatic biodiversity. Recently, most large rivers are under significant
anthropogenic pressure, and the aquatic biodiversity is being heavily and negatively affected. Consequently, effec-
tive biodiversity conservation and management would be required, which depends on accurate, timely, and reliable
state assessments, as well as changes in the aquatic communities. However, a major limitation of past assessment
methods was their high cost, methodological diversity across taxonomic groups, and the inability of spatiotempor-
al upscaling of the methods. Therefore, novel technologies would be crucially required in the field. The use of
environmental DNA (eDNA) metabarcoding in biodiversity monitoring and surveys is an example of such a novel
technology advancement, which would be a game-changer for large river bioassessment and biodiversity monitor-
ing. Until recently, certain studies are available on the origin, state, transport, and fate of the eDNA. However, less
is known about the efficiency of the eDNA metabarcoding monitoring aquatic biodiversity in large rivers, which
determined the processes of using eDNA in biodiversity monitoring. Therefore, this study focused on the effi-
ciency of the eDNA metabarcoding monitoring in large rivers, taking a transect of Yangtze River in Wuhan as a
case study. In this case study, we surveyed the fish species composition using both traditional fishing (15 days with
a single boat) and eDNA survey (13 parallel samples with a single metabarcoding) in September 2020. The results
of the eDNA survey showed the detection of 89 fish species (13 eDNA samples detected using the primers
mlCOlintF and jgHCO2198R), in which 30 fish species were recorded in the historical traditional fishing survey
and 59 species were not. In other words, more reference sequences of the fishes in the Yangtze River would be
necessary for the DNA metabarcoding database. In this case study, 68.6% of the fish species recorded in the tradi-
tional fishing (15 days) were detected by using the eDNA survey (13 eDNA samples). Nearly 26 fish species could
be detected in a single eDNA sample. Based on the species accumulation curves, we estimated that the upper limit
of the fish species that could be detected by eDNA metabarcoding (using the primers mlCOIlintF and jgHCO2198R)
was nearly 99. The efficiency of the eDNA metabarcoding monitoring by a single eDNA sample was nearly 25.8 %.
With the goals of detecting 80% and 95% of the fish species in this transect, 10 and 17 parallel eDNA samples
would be necessary, respectively. Considering the discharge of the Yangtze River in September and the Fishing
Ban of the Yangtze River since 2021, no more parallel eDNA samples would be required in this transect in the
future. In other transects of the Yangtze River, even other large rivers, the need for parallel eDNA samples could
be roughly estimated referring to the number of the parallel samples in the Wuhan transect of the Yangtze River
based on the discharge, fish diversity, and abundance. Our results suggested that a complete DNA metabarcoding
database and suitable parallel sample setting would be pivotal for using eDNA as a routine biodiversity monitoring
method in the future.

Key words: the Yangtze River; fish; species composition; environmental DNA metabarcoding; environmental
DNA monitoring; monitoring efficiency
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